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Abstract 



A method for fabricating a resonator, and in particular, a thin film bulk acoustic resonator 
(FBAR), and a resonator embodying the method are disclosed. A resonator is fabricated on a 
substrate, and its top electrode 56 is oxidized to form a oxide layer 58. For a substrate having 
multiple resonators, the top electrode 56 of only selected resonator is oxidized to provide 
resonators having different resonance frequencies on the same substrate 
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KatHLTV^SSlll 3 0 acD^Wft BIU#flH##* 
«flslL-CV^^*ft^«fl»fft X* r a j 

[0044] &&w<Dm^&tiT^%2mmzm^xm 

fil3 2(^±^#K*1 40M 5 0*§M£i-5;fc:«> 
tC. B 1 OjS^ffiS 142^12 CDJg^m^ 15 2^ 

f^bti, rttb^m^ft ttfixSi^fiuu 

I2CO$}01 5 l^C^fc^oTV^o 

[0 0 4 5] 2fcV>-C. mm (PZ) ill 3 4^. PJ^O 
mi <^ ^ 2 (DlSgPS® 1 4 2 t 1 5 2{df^<b*V PZi 

13 4ft mi (OmUWS 14 2 0±(Cfg 1 (DUft 1 4 

4 t M 2 c^J^gfSfl;^ 1 5 2<D±\£%&2<D%&1 5 4 4r^T 

uTv^5o ft^t:, mmmmmi 3 6^ f^^tt. ^® 

1 3 6 ft mi <DUft 14 4 <£>_h(cm 1 9 > 
3>146 hW>2<DWj$\ 5 4 (D 2 (D-t ? 3 ^ 

15 6^^L'CV^5o »C^«C ^gD^#gl 3 87)>. m 

t^^3yi46^ftSr«5«fc5W5o *ffi*ffifJl l 

3 8ft fo5V^ft ^OM^S: 

$IMH3 8ft ?£tlXt&l<D 

mmmm (^^fv^$^iMii4 8^i(D 

-fe^^a XDm.fy&fr'&fo^Vtl 4 8H- 1 4 6) 

^i-5 0 -r*to*>. 138 tmmmmm 1 3 

6ft BI*^s'*'>'^SixT*l©«ffittaH 4 8 + 

14 6^Mt5 0 ^^^/u, Si0 2 f«)J:5 4^ 

^JB^ 5 , ^y^V^SW^WSl 4 8 + 1 4 6*5J:^1 

5 6*^^ — >{t-r6^*(cifiE^tt5o 
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[0 0461 ^2 (D&ffimM 1561^ %\ <D%cMW& 

i48 + i 4 6*f^5xetracxe-ef^s-^ds-e# 

5 0 SEtffli 1 3 60S2^)$®t^ i/a y 1 5 6± 
^^l^m@^# ; ^EL^V^^O-e s f^coir^v-a^l 5 
6^Ltl2 0g®tgl 5 6<hls *5«fcO^ 1© 
$11® 1 4 8+ 1 4 6^ Loo. 13 6 

[oo47] . » i (omm 1 4 

V>"C, PZI134, $IiHil3 6, *3«fctA *K 

mimi ns^ mikYfbfrZo &m^m 1 3 8 

3tffi®f&J§ 1 3 6©Il(Ot^^gyi 4 6£lf9 :i 
3fl«#*U<^ |lW^gyi46tt, $®1S 1 4 

8+146 Uftt *a. ft»Wtc, £?B£ffi«ffi/l 

1 3 8£3E®S®/i 1 3 6tt, ^y^-^StU 1 <£> 
14 0 cO$@m® 1 4 8+ 1 4 6 Sr»J5M-a, - 
tib(OH3 8^13 6ll, lo(DIitx^fy^$ 

3 8^ ^-f^^^^tl^o tfcV^ $I^f 1 1 3 8 

i/tcr±. rMittrscm (siOa) 

[0 0 4 8] *a»fcj9"U-C^ ftl 5 0/zmX 

200/zni^^iS:i^^^<)(^l J 9 0 0MH 
z <0*S^St*Sr«^5m 1 14 0»Lt, 

j&sis®! 142 t^mwMm i36i4, ^ti^etifo 1 5 

0nm<O*SSr*i-Sr tjft^-e^^ PZH34I1 »2 
JB 13 813, 1 0—1 0 0nm<£>fflSH£)JP£ % £>5VM4, 

3 4coif:$^«ji — 6%oji:$Sr^r-r^r 
1 o<z>|iifi09-c\ :^SMot, f 1 

#JB«^*fija«»S: 1-6 %{£< 
[0 0 4 9] 6. £EmS4rSfiB'J«-r^l8Je*«^ 

El 6 A<hE)6 BtC^T, iSl 60^160all 

6 B^ll 6 0all ^LS^COlKl6 ACD^gl 601: 
^LTV>5 0 t£oT, 0 6Bfc:*5tt63S»l 6 0 a(095 

H6 AK:fctt63Sgl 6 0©fflSW£I^U^#>£ o 
ffil[±. ill 6 0t-*3l"t5»/Si-5»«-^lRl— <03£« 

1 6 0 a©(8tttt, i^c#fia##^#-^*tt, 

v*Sa**tt«tt*tH\ zfc^ Taj 5 Bl C##Sr## 
Six, *3J;t/> ***lfB*ri4. »fc5#fiB#-§-&tt-5-£ 
j*x£ 0 

[0 0 5 0] **M(OBa^**XTV^^Jfi0II^tSo-CS 

«±K:#«**:ft£6fc»fc. J&SlSW&gl 6 2#, 

1 6 l<D±^?EbtlZ>o Bll^36«l 0*>SV^g|2(O 
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^14 0 ill 6 Sffll 71(11© 

ffiffij ) Srfli*., w±i-«i7 0 ( rii©*s 

3£j ) ^&tt5o fct>%^ Il^il 7 114. is 

ummmi 6 2co^sti^^^^>^$ttr^six-c 

[0 0 5 1] llOSiBl 7 1 _b<£>JlEgB«^ 1 6 2© 

rii©^^ 3 yj ) i*, ( rjsi<D*« 

«j ) 170 i<ctt-rz>&?ftmm i 7 2 d 1 co^m 

10 «j ) ^Lt«Sgt5^ii«-C#5. *2©$fll8 1 
_L<0J&gI$S1&g 1 6 2 <Dfi!i<£>i? ^ > 3 > (— J&fftt-#M 

##1 8 1 -c^sti-cv^ r|2ot^*>gyj ) ri, 

i&(D^m^ (fi2©*s»j ) 1 8 o tcfch*- sjsgpm 
ii8 2(fi2o®Mij ) tvxmm-rzzk&T* 
£s 0 fg 1 (ofeumm 1 7 2 <t m 2 ©j&g&m® 

1 8 2\^Mtj<<dX 5^SSK*ixSr ^^s-C#Sa 

V^14, S§P«® 172H82 te, Hi cDjS§i$«^ 2 2 

£ 3 2(D£ ?{c#Hi£;*x5r khX£Z> 0 &&W<D-<n 

20 V\ 

[00 5 2] J&gftS^Jl 162 ODJhtd^ PZ1164 
Yfbth^>o fW, PZi 16 4(4. — o<£>0rJ£LT 

awtr/i^^A (a 1 n) xfo&fc, te<z>ilS*JE« 
ai^Sftfcgfcfr (— jJS:W(c^y=i 1 6 9-c^£*vc^ 

#tP Z Jf©/? £ co^Xc £oT 1-6 %f~ tt7F2/& £*x 

30 ^^(Ci^^W^^^^^XS^CDiSl 6 0^r 

[0 0 5 3] ft^^^ffiSSJf 176^ Ml 
^17 O^fiScUTV^PZ^l 6 ACD^^m^y^ 

[0 0 5 4] P Zi 1 6 4 y^t^fc 
PZJil 6 40a«Stbfcjf|5^1 6 9^. -^^^ 
Six^o »cv^aiR$ixfc*f8»l 6 9i:^^^S*xfc 
««Sr«*.fc*11l 6 0«> ^.i/^^J-e&aSix 
^> 0 aiy^v^Jtt, #3RS*xfe7s/^k:**tt (hf) 
40 •cfcsr^is-e*, HF(D8gi:aot, ^»4^i^ 

p^-cfc5 0 ^5v^{4. PZH64H, -rty^yv 

fl 6 4&^?^>?1rZ>ltM£&.t>iriZ>mSgk<D&ffi 

tt. r-r-e^t-f^fetcRB^stx/cCv^ -^^ 

^k^^ (S i0 2 ) -Cfc^o -^X^r^^^^^^V 

[0 0 5 5] «»^Lt, ^J^tf. »15 0/zmX 
50 2 0 0 M ni^^ii^^t)^l. 9 00MH 
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z <D&mm$&k&ffiZ-z>m 1 <o&w& 1 7 0 tc*r u-c. 

PZf 1 6 4te. $J2, 10 0nmtf)J¥££<I;L5r £^ 

l-3 0%»<t5wim, fglO#Jg3§l 7 OcD 

[00 5 6] 160<!:160alt m 2 1 8 
l±{Cf^^tiyhiaEaaSl 8 2 % PZfl84(rS20 
g|5#J ) . *5,fct^Sffi«ffil 8 6&ffi?Ltcm2<D&M 

16 4^2^18 411, MWI^^^^^ 10 

[0057] «±<?5KMd*e>, **w^«fa*t>o-e*> 

^ffiBc«r«itfcFBAR«:^-rsaflf«:Bl*i"St> 

[0 0 5 8] dtmBfltl) g& (4 2) 
(5 0. 6 0) Sr»Sfrt*S*2feli*3V^"C, Kffi (4 2) 
JiK» 1 <aj£8l5«« (5 2) , SSl<&ffi« (PZ) « 

(54) ^jitfSBioxsw (5 6) &mz-t^mi(D 

(5 0) SrfPO, mm (4 2) _htd^2C0J^a 

(6 2) . m2.<D&m (pz) s (64) 

2<D*cgmS (6 6) ^fcS20^ (60) * 30 

mriami^^ffimffi (5 6) StAME^S 1 
(5 0) o*»H«*«rfiT****:»H»fb-r«±5 

[oo59] mmmm2) se>^ «na»2<D*B* 

S (6 6) (?5iWt:4rB&C^:»tc«rtB^2^*E«ffi (6 
6) ^7^^J;oTv7^ymiM^J:5(- 
1 ^molim 

[00 60] (SHfcffttfU) HfjfSjg 1 CO^Dim^ ( 5 40 

6) $k * v yf^&^trx o k Ltz.m*m i «ce«<& 
i^mms) mmmicommmm (5 6) a*, aft*3 

[0 0 6 1] 6 ) SulEB 1 ( 5 

6) tiK ^y^fvtt^ itufEStS (4 2) tfs, jfii 

^nua 3 o o°cKDm&tixm 5 mh z *rtt*rB#»B 
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[0062] mmn&7) ekpz)i (54) ^ 
8&firz>mM&&xJ t mmmM (5 6, 52) zm*^ m 
mmmmm (5 e) (5 7) trntzti 

itWmm&ft (5 8) i:Sr«*.TV^SJ:5lcUfc#S» 
(5 0) 0 

[0063] mmmms) mmmmmm (5 6) 

(5 0) „ 

(*JSS«9) Krfapzs (5 4) ^ *ftr^5 = 9 

A (a l N) *r*tfJ: 5^Ufcl»**7lclB«<o*«» 

(5 0) 0 

[0 0 6 4] (MHMtio) SulEMIS^ (5 7) ^ 
^ey^fv^ MlEiMfcStLfc^flM*: (5 8) 

3§ (5 o) 0 

[oo65] mmmm 1 1 ) mmmt^mm (56) 

[Hi] ^Mo»ioSOS«|cJ:5#fi»Sr^tf3S« 

[02] *«M^JB2^*lfi«jcJ:S*«»S:-&t?K« 

[El 3 A] *«Mo»3<0306«^iS*fi»Sr^t« 

[B3B] *«Wo*3<oSai6«»cJ:**fi«*r*t«S 

[B4] **W<o||!4 030IS«^J:a#«»«r*tf*Jt 

[B5A] *»W^*5co|e6«^J:5*a»«r*tP* 
■eoflfa^tHBIWrffiB-efc^o 
[0 5 B] *«K(D»5^Slffift|^J:S*fi«**&tPK 

[0 6 A] 6 ^^SftlCJ: 

[0 6 B] *»M<O»6<^*lfe0lJ^±6*fi*S:$tfK 

[«F#<&R9Il 

4 2 S« 
44 

5 0 (^1) 

5 2 ^1 (Dm^WM 

5 4 IlOEt (P Z) Jf 

5 6 mi 

6 0 (M 2 CO) 

6 2 m 2 Oj^gfSS^ 

6 4 m2coiEfl; (pz) m 

6 6 12 <£>^®HH 
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